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MANUFACTURE OF SEMICONDUCTOR DEVICE 



An element isolation U trench 2 having, for example, a U-character 
5 shape, is formed in a silicon semiconductor substrate 1 in a predetermined region by 
chlorine based reactive ion etching (RIE). The U trench has a width of 1 .0 jjm or 
narrower and a depth of about 5.0 jjm. The surface of the silicon substrate 1 
including the inner surface of the U trench 2 is thermally oxidized to form a silicon 
oxide film 3 having a thickness of about 10000 nm. An antioxidizing insulating film 
10 not oxidized even in an oxidizing atmosphere such as a silicon nitride 4 is deposited 
on the silicon oxide film 3 to a thickness of about 10000 nm by chemical vapor 
deposition (CVD), and on this silicon nitride film 4, a silicon oxide film 5 having a 
thickness of about 10000 nm as a mask film is deposited by CVD (Fig. 1(a)). The 

CD 

silicon oxide film 3 is formed to relax stresses to be caused by forming the silicon pn 



2 is sputter-etched and removed to partially expose the silicon nitride film 4. This ^ 
edge portion is etched under the condition that the etching rate of the sputter etching r" 



1 5 nitride film 4. 



Next, the silicon oxide film 5 in the upper edge portion of the U trench 
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becomes maximum at a corner having an angle of 45° (Fig. 1(b)). 



Next, by using hot phosphoric acid at a temperature of 160 °C to 170 




°C, the silicon nitride film 4 is subjected to side etching starting from the exposed 
edge portion along the horizontal and vertical directions, to thereby expose the 
silicon oxide film 3. This side etching of the silicon nitride film 4 is about 5 jjm from 
the edge portion along the horizontal and vertical directions (Fig. 1(c)). 
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Next, thermal oxidation is performed by using the silicon nitride film 4 



as a mask to selectively grow an element isolation silicon oxide film 6 on the 
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exposed silicon oxide film 3 in the edge portion of the U trench 2. In this case, the 
silicon oxide film 6 is grown to a thickness of about 1 pm so that the silicon oxide film 
6 grown from the upper opposite sides of the U trench closes the U trench and the 
inside of the U trench 2 becomes hollow (Fig. 1(d)). 
5 Next, the silicon oxide film 5 and silicon nitride film 4 on the silicon 

substrate are sequentially etched and removed, excluding those in the U trench 2. 
The etching conditions are set so that the silicon oxide film 6 closing the U trench 2 
is not opened again (Fig. 1(e)). 

In this manner, the silicon oxide film 6 is formed at the upper edge 

1 0 portion of the element isolation U trench in self-alignment manner with the U trench 2 
to thereby make the silicon oxide film 6 close the U trench 2 and make hollow the 
inside of the U trench. 

According to the first embodiment, the silicon nitride film 4 is side- 
etched to form a mask for forming the silicon oxide film 6. It is therefore possible to 

15 form the silicon oxide film 6 in self-alignment manner with the U trench and omit a 
position alignment margin between the U trench and silicon oxide film 6 both used 
for element isolation. The element isolation region can therefore be reduced in 
size. It is possible to make a semiconductor integrated circuit at a high integration 
degree and the junction capacitance in the active region can be minimized because 

20 of the reduced area of the active region. By making hollow the inside of the U 
trench 2, stresses of the silicon substrate near the U trench 2 can be relaxed 
considerably. 

Fig. 1 is a diagram illustrating a manufacture method for a 
25 semiconductor device according to a first embodiment of the present invention. 

1... semiconductor substrate (silicon substrate), 2... element isolation 
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trench (U trench), 4... antioxidizing film (CVD silicon oxide film), 5... mask (CVD 
silicon oxide film), 6... element isolation oxide film (silicon substrate) 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To realize high integration and to reduce a 
junction capacitance in a device region to a limit by a 
method wherein a groove for device isolation of a 
semiconductor integrated circuit and a selective oxide 
film are formed in a self-aligned manner. 
CONSTITUTION: A U-shaped groove 2 for device 
isolation use is formed in a prescribed position in a 
silicon substrate 1; a silicon oxide film 3, a silicon nitride 
film 4 and a silicon oxide film 5 are deposited; a sputter 
etching operation and a side etching operation are 
executed in edge parts at the upper part of the U- 
shaped groove 2; the silicon oxide film 3 is exposed. 
Then, a thermal oxidation operation is executed by 
making use of the silicon nitride film 4 as a mask; a 
silicon oxide film 6 for device isolation use is grown 
selectively on the exposed oxide film 3; the U-shaped 
groove 2 is blocked; the inside of the U-shaped groove 2 
is made hollow. By this setup, it is possible to reduce a 
device isolation region which is used both as the groove 

and the selective oxide film, to relax a stress of the semiconductor substrate around the 
groove, to realize the high integration of a semiconductor integrated circuit and to reduce a 
junction capacitance in a device region. 
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